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QUESTION ONE: I [08 pts] 


a) The following Prolog predicate is supposed to calculate z = X 



ich means Z is 


code. The following queries may help you. 
?- power (3,4,U) . 

IT a. 81 
Yes 

?- power (2 . 5 / 3,M) . 

H = 15.625 
Yes 

I^-Eower (2, 2 .5,N) . 

No r . ) 


power( X, 1, X ) 
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P o vo e.-r X •> Y ? 'Z ) ; 




Y > & ? ri ?i 

Po unr (0c ,Y/ 1) 3 



ssume that you are given the following predicate “member” that produces “yes” if a given 
value is a member in a given list. Define a Prolog predicate intersect (X, Y) that takes 2 
lists X and Y and produces “yes” if the lists intersect. Two lists intersect if they have a 
common element. The following 2 queries may help you. i_ 

, _ _ }J>fCC<r 

?- intersect! [a, (c7) e, g] , [b,(cy d] ). 

?- intersect! [a, c, e, g] , [b, d, f] ). 

No 


member ( H, [H 
member ( H, [ 


_] ) . 

Tl ] ) member ( H, T1 ) 
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QUESTION TWO: 


[12 pts] 


a) Give the BNF gra mm ar rules that define a hexadecimal constant. A hexadecimal constant 
is a sequence of one or more hexadecimal digits followed^y H. Hexadecimal digits are: 

T = {0',1, '...9, A, N = {<hexconst>,. <sequence>, <hexdigit>}_ 

S = <hexconst>. 



^ kt X fort 

<- S kc-X A fcy‘ h*7 ft l ?'0}< 





VY Olt I 'Ll? ] C 

b) Convert the following BNF rules into equivalent ONE 
<S> “> <S> A <G> | <S> * <j&> | <S> / <G> | <G> 

c) Convert the following EBNF rules into equivalent BNF rule(s): 
<var> <id> | <id> [ ( <sub_list> )-Q: 

< ife.r > < i J > 


)NE EBNF rule: 




JL£ 




d) Consider the following grammar and construct the parse tree for the following assignment 

statement P :«= T - v * (w + x) * . ' . . • • 

x 

<as> <var> := <ae> 


<ae> -> <tenn> | < ae > + <term> | < ae > - <term> 
<term> -> <prim> | <term> * <prim> | <term> / <prim> 
<prim> <var> | <num> | ( <ae > ) 

<var> -> <id> | <id> [ ( <sub list> ) ] 

<id> ■) A | B | ... | Z 


^-(< 0 . s> 




[12 pts] 




w 

X 


E: Fill in blanks Questions / 

vahia^n criteria are: readability, wnteability, Y e ( 


2) The Web is supported by a collection of languages: general-purpose (e.g., Java), 

k ( K-tiTTVv. and C, <Y f C^Vrf l 

3) Language design is influenced by: Co w p A 


On wi p ft JtkjT g( iLl l 





4) 'fhe third and fourth phases of a compilation process are: 

,d t--~~ ■ cad» h ' 




a v, 




*. r 



5) An example of programming languages that fits business applications is ff O — / 

and an example of programming languages that fits scientific applications is — (T~f~ \r — 

Programming languages basedfon variables, assignment statement, and iteration belong to 

i ^prtitrTiVy ' language ca^^guag«^^ abstraction, 

inheritance, and polymorphism belong to Va y\C 4n o — 

7) Prolog has 3 kinds of statements: fact statements, JT U /<7 *4 PrrT^ Z- 

and ■' 

8) The process of finding useful values for variah|ey6 propositions that allows matching process to 

succeed is called i 1 " 


category. 



• ft * 

rules, starting with the start symbol and 

4 

• 4 • t 9 • 

9) The number of lexemes in a sentence “j 



with a sentence is call 


number of different tokens in Ihe^an^e sSer^^ce is 



1S 




: the 


10) The value of 


“r- 


attribute depends only on the values of the 
attributes on that node’ s children nodes; the value of attribute 


depends on the attribute values of that node’s parent node and those of its sibling nodes. 

1 1) Context-free grammars cannot describe all of the syntax of programming languages. From any language 
you know give 2 cases that cannot be described (orrery hard to describe) in BNF. 

or 


jf. dL\f^f wMjUk- K-T Lxl k>*Jk 

■ < *yf r »r> C Aila^a£. — ' 1 ~ 

j 2 j ^ ^ / is a string of characters over some alphabet; a sentential 

form consisting of only terminals or lexemes is called a c y-> vu v W 4 & yv4-t yv U r • 

{ axiomatic, semantics, consequent, forward chaining, synthesized, semantic functions, C++, Perl 
type checking, resolution, Antecedence, Associativity, denotation^, backward chaining, Java, BNF , 
lexeme, depth-first, COBOL, token, sentence, EBNF, derivation, sentential form, syntax, inherited, 
LISP, antecedent, predicate functions, unification, consequence, breadth-first, instantiation Prolog, 
terminals, nonterminals, operational, attribute grammar, interpreting languages, statement decode 
left recursion, precedence, compiling languages, Horn clause, parse tree, static semantics } 
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QUESTION FOUR: For each of the following questions, choose the BEST answer. [12 pts) 




1-) Perl is a language that is 


a) interpreted 

!>■ 


b) compiled 



oth a and b 


d) none 


2) ?- Y is X+2, X=l. 


J 


a) Y = 1+2 
X = 1 



Y = 3 
X = 1 


fey ■ error message 


d) Y = X+2 
X = 1 


f -^3) We use EBNF to describe the 


• • • 



^mtax 


b) semantics 


c) both syntax and semantics 


d) none 




5 ) 


6 ) 


With an unambiguous grammar, how many parse trees are there for any given string that is in 
the language? * . 

a) zero exactly one c) one or more d) infinitely many 

* 

♦ 4 

The order of operator evaluation in the expression: 5 - 6 * 4 is defined by:- 

*; - • » , *- - * . ' ‘ J 

^Precedence rules b) Associativity rules c) Orthogonolaity 

The applications that require producing reports and processing huge amounts of decimal 
numbers belong to ” ' * ’"• * ‘ domain. 

a) Scientific ((^Business c) Web d) AI 


d) None 


7 ) 


8 ) 


• • 

A language feature: “Short and convenient ways to express powerful operations” is called: 

(^^Expressivity . b) Multiplicity c) Orthogonolaity d)None 

* • '' * * * • < » * 

* *•**.* 

The type of semantics in which ach statement of a program is both preceded and 
followed by "predicates", ' is called: * "* 

a) .Operational b) denotational c) static symantics xiomatic 

^ 9 ) The process of translating a source program into a set of tokens is called: 

a) Parsing fry Sca nnin g c) Symantics analysis * 

10) ?- append (X, Y, [1,2,3]) . 

a) X = [] b) X = [1] c) X = [ 1 , 2] 

Y = [1, 2, 3] Y = [2, 3] Y = [3] 



d) Optimiztion 


d) ALL 


11) ?- CX), 2 | X] = [1,2,13,4,5]. 
a) error b)' X = [3,4] 


(c) X 


12) ?-' Y=X+2 , X=1 
a)‘ Y = 1+2 
X = 1 


= [3,4,5] 


d) none 


b) Y = 3 
X = 1 


c) error message 


d) Y = . X+2 
X = 1 
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